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(left to right: Saurav Misra, Ph.D., Joe Amick, Rick Page, Ph.D., Zhen Xu,
Ph.D. and Krystel Newton)

S BNl the chaperone machinery and the protein degradation machinery in-
WS ﬂ a teract with each other to carry out PQC in healthy cells, stressed cells
‘ and cells in which a defective protein is overexpressed, misproc-
essed, or dysregulated. Our secondary research direction is to understand the biogenesis and localization
of ion channels and transporters.

The component of PQC that we study most intensively is the ubiquitin ligase CHIP. Uniquely among ubig-
uitin ligases, CHIP binds directly to two crucial ATP-driven chaperones, Hsp70 and Hsp90. CHIP ubiquiti-
nates misfolded proteins (“clients”) that are bound by these chaperones, targeting the defective proteins
for degradation. CHIP ubiquitinates a diverse array of clients, including protein kinases, onco- and tumor-
suppressor proteins such as p53, and nuclear receptors. CHIP can also ubiquitinate and remove many
pathogenic, aggregation-prone proteins such as a-synuclein, tau, huntingtin, Ataxin-3, and SOD1, which
cause neurodegenerative disorders such as Parkinson’s, Alzheimer’s, Huntington’s disease, SCA and
ALS. Intriguingly, CHIP knockout mice are hypersensitive to stresses and demonstrate symptoms of ac-
celerated aging at the cellular level.

The lab is pursuing a comprehensive characterization of CHIP and its interactions with Hsp70 and Hsp90,
with ubiquitin conjugating enzymes, with substrates, and with “co-chaperone” proteins that modulate
CHIP-mediated PQC. Dr. Zhen Xu, research associate, identified the basis of CHIP’s dimerization and
showed how CHIP recruits specific ubiquitin conjugating enzymes. Her studies are among the first com-
prehensive studies of ubiquitin conjugating enzyme:ubiquitin ligase interactions, and defined “interaction
rules” that are readily applicable to other ligases and ubiquitin conjugating enzymes.

Dr. Rick Page, postdoctoral fellow is characterizing the Hsp70-cochaperone Bag2, which promotes client
refolding and inhibits CHIP-mediated ubiquitination. Bag2 was first identified a decade ago as a nucleo-
tide exchange factor (NEF) for Hsp70, but an incorrect structural and mechanism were attributed to it. Dr.
Xu solved the structure of the BNB domain of Bag2 and showed how it binds and alters the conformation
of Hsp70 to promote nucleotide exchange. Drs. Page validated these structures using NMR and bio-
chemical assays. Furthermore, Dr. Page found that the BNB domain also binds and inhibits the aggrega-
tion of misfolded proteins. His results show that oligomers of Bag2 bind to misfolded proteins, and then
pass along the misfolded protein to Hsp70 for refolding. He is now characterizing the structural basis for
substrate binding by the Bag2-BNB domain.
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Dr. Page, Dr. Xu and Joseph Amick, technician, are also determining the structure and mechanism
of the N-terminal domain (NTD) of Bag2, which is necessary for the ability of Bag2 to inhibit CHIP.
Drs. Page and Xu have determined the structure of the NTD, and have used NMR to show that it
inhibits CHIP through and indirect steric mechanism, by interacting with and blocking the ubiquitin
conjugating enzymes recruited by CHIP. This is an exciting and novel finding because no similar
mechanism of negative regulation of ubiquitination has been found, either for CHIP or for any other
ubiquitin ligases. Dr. Page is now structurally characterizing this mechanism. This information will
be useful for the design of peptide-based inhibitors for other ubiquitin ligases implicated in cancer
or other pathologies.

Drs. Page, Xu and Joe are also studying the biogenesis and membrane localization of the CFTR
Chloride channel, which is mutated in patients suffering from Cystic Fibrosis. Together with Dr.
Carole Liedtke’s group at CWRU, Drs. Page and Xu have characterized the structural basis of the
interaction between CFTR and the cytoskeletal adaptor protein filamin, which anchors CFTR to cor-
tical actin and lengthens the residence time of CFTR at the plasma membrane. Joe is mapping the
interaction between filamin and RACK1, a b-propeller-type signaling protein that also modulates the
localization and the activation of CFTR. The lab’s work in this area is intended to identify new
mechanisms to increase CFTR Chloride conductance in the airways and epithelial tissues of cystic
fibrosis patients, and to reduce Chloride conductance in intestinal epithelia of persons afflicted with
bacterially-induced secretory diarrhea.
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mational switch: A case study of integrin Beta3 cytoplasmic tail. J Biol Chem. 2011 Sep 28 [Epub ahead of
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Invited Lectures

Tatiana Byzova, Ph.D.

Invited Speaker: “Tumor interactions with local and systemic environments”, University of California, San
Diego Seminar Series, January 24-25,2011.

Invited Speaker: Harvard University Seminar Series, Boston, MA, February 15, 2011.

Invited Speaker: “Integrin signaling in vascular function, “ Gordon Research Conference on Vascular Cell
Biology , Ventura, CA, February 20-25, 2011.

Keynote Speaker: “A novel molecular link between oxidative stress, inflammation and vascularizaton”,
The Nora Eccles Harrison Cardiovascular Research and Training Institute, Cardiovascular Symposium,
Molecular Medicine Program, University of Utah, Salt Lake City, UT, March 17, 2011.

Keynote Speaker: “Integrins in angiogenesis and inflammation”, Fondazione Piemontese per la Riccerca
sul Cancro, Institute of Cancer Research and Treatment, Turino, Italy, May 26-29, 2011.

Invited Speaker: “Toll-like receptors and their endogenous ligands in inflammation and angiogenesis”,
Gordon Research Conference on Angiogenesis, Salve Regina University, Newport, RI, August 21-
25,2011

Invited Speaker & Session Chair: “Regulations of angiogenesis by innate immunity and oxidative dam-
age”, 6th Annual Frontiers of Clinical Investigation Symposium, Vascular Disease 2011: Bench to Bed-
side, October 13-14, 2011

Invited Speaker: “Integrin-kindlin axis in angiogenesis and inflammation”, NAVBO Biology of Signaling in
the Cardiovascular System Workshop II, Hyannis, MA, October 19, 2011.

Invited Speaker: “Kindlins in blood cell responses”, American Heart Association Scientific Sessions 2011,
Orange County Convention Center, Orlando, FL, November 12-16, 2011.

Maria Febbraio, Ph.D.
Invited Speaker: University of Connecticut Health Center, Center of Vascular Biology, Farmington, CT,
September 6, 2011.

Jane Hoover-Plow, Ph.D.
Invited Speaker: “Maximizing stem cell therapy”, International Symposium on Frontiers in Cardiovascular
Diseases, Wuhan, China, April 2-7, 2011.

Edward F. Plow, Ph.D.

Invited Speaker: “Integrin activation mechanisms”, International Symposium on Frontiers in Cardiovascu-
lar Diseases, Wuhan, China, April 2-7, 2011.

Invited Speaker: Gordon Research Conference on Fibronectin & Integrins, Lucca/Pisa, Italy, May 1-6,
2011.

“Plasminogen activation on macrophages”, International Society of Thrombosis & Hematosis (ISTH)
meeting, Kyoto, Japan, July 23-28, 2011.

ATVB chairman & moderator of plenary session, ATVB conference, Chicago, IL, April 28-30, 2011.
Session Moderator on Lipid Metabolism & Lecture: “Integrin activation in angiogenesis & vascular biol-
ogy”, AHA Scientific Sessions 2011, November 12-16, 2011.

Sathyamangla N.V. Prasad, Ph.D.
Invited Speaker: Jawaharial Nehru University, New Delhi, India, April 14, 2011.
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Jun Qin, Ph.D.

Invited Speaker:“Molecular elucidation of integrin signaling and its dysregulation”, Scripps Research
Institute, January 7,2011.

Invited Speaker: FN, Integrins and Related Molecules Gordon Conference, Il Ciocco Hotel & Resort,
Lucca (Barga), Italy, May 1-6, 2011.

Qing Wang, Ph.D.

Invited Speaker: Computing in Cardiology 2011, Hangzhou, China, September 18-21, 2011.

Invited Speaker: 2nd International Symposium on Diabetes, Obesity and Cardiovascular Disease,
University of Hong Kong, Hong Kong, China, September 23-25, 2011.

“Advances in Molecular Genetics and Translational Research of Coronary Artery Disease”, 22nd Great
Wall International Congress of Cardiology & Asia Pacific Heart Congress 2011, Beijing, China, October
13-16, 2011.

Qingyu Wu, M.D., Ph.D.

“New molecular insights into hypertension and heart disease”, Shanghai Expo Symposium on Medical
Sciences and Public Health, Shanghai, China, September 21-22, 2010.

Invited Speaker: Danish National Research Foundation, Copenhagen, Denmark, September 22-24,
2011.

“The membrane serine protease corin: discovery and function studies”, Chao Tian-Qin International
Symposium on Protein Research, Xiamen, China, December 5-8, 2010.

“Type Il transmembrane serine proteases in cardiovascular disease and cancer”, Center for Proteases
and Cancer, Aarhus University, Denmark. September 23-24, 2011.

“The protease corin in hypertensive disease”, Department of Cell Biology, University of Alabama at
Birmingham, Birmingham, AL, November 9, 2011

Abstracts & Oral Presentations

Abstract: Koichi Fukuda, James D.R. Knight, Grzegorz Piszczek, Rashmi Kothary and Jun Qin.
“Cross-validated analysis of ILK: Conclusive evidence for the pseudokinas.” 2011 Gordon Research
Conference on Fibronectin, Integrins & Related Molecules. |l Ciocco Hotel and Resort, Lucca (Barga),
Italy, May 1-6, 2011; Jane Hoover-Plow, Ph.D., ATVB conference, Chicago, IL, March 14, 2011.

Oral Presentation: Riku Das, Ph.D., “Plasminiogen as a Modulator of Macrophage Foam Cell Forma-
tion”, Spring ATVB 2011 Meeting, Chicago, IL, April 28-30, 2011; Qiuyun Chen, Ph.D., “Therapeutic
potential of MOG1”, AHA Scientific Session 2011, November 11-16, 2011; Arie Horowitz, D.Sc., “Co-
trafficking of Syrx and RhoA integrates junction disassembly and cell migration in response to VEGF”,
Gordon Research Conference, Ventura, CA, February 20-23, 2011; Elzbieta Pluskota, Ph.D., “Kindlin-
2 is a novel regulator of hemostasis”, AHA Scientific Sessions, Orlando, FL, November 12-16, 2011.
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Grants

Qingyu Wu, Pl.: R01 (NIH/NICHD) for the period 2/1/11—1/31/16 ($1.67M), project entitled, “Serine pro-
tease corin in pregnancy-induced hypertension”.

Qing Wang, PI: AHA Clinical Investigator Award for the period 1/1/11—12/31/12 ($150,000), project en-
titled, “Cellular and molecular mechanisms for chromosome 9p21-linked coronary artery disease”.

Gong-Qing Shen, PI: AHA SDG for the period 1/1/11—12/31/14 ($308,000), project entitled,
“Identification of Novel Candidate Genetic Determinants of CAD Risk Factors on chromosome 15925”.

Jun Qin, PI: RO1 (NIH/NIGMS) renewal for the period 7/5/11-6/30/15 ($1,226,460), project entitled,
“Molecular Elucidation of Integrin Signaling”.

Sadashiva Karnik, PI: R21 (NIH/NHLBI) for the period 8/1/11-5/31/13 ($471,000), project entitled,
“AT1R-regulated nuclear functions of Gb2”.

Riku Das, Pl: AHA SDG for the period 7/1/11-6/2015 ($308,000), project entitled, “Plasminogen as a
modulator of macrophage foam cell formation during atherosclerosis”; ATVB 2011 Travel Award for
Young Investigators for her oral presentation at the 2011 ATVB meeting in Chicago.

David Van Wagoner, Pl: NIH (Subcontract with CWRU) for the period 8/15/2010-4/30/14 ($140,152)
project entitled, “Phenotypic Characterization of nitric oxide regulation of cardiac function by MRI”.

Khalid Sossey-Alaoui, Pl: Pilot Grant (CCCC) for the period 11/1/11-10/31/12 ($33,591), project enti-
tled, “Developing Novel miR-based Chemotherapeutics and Diagnostic Platforms for Triple-negative
Breast Cancers”.

Edward F. Plow, PI: NIH (NHLBI) renewal for the period 7/1/11—6/30/2016 ($392,500), project entitled
“Classical and Alternative Pathways of Fibrinolysis”.

Awards

Tatiana Byzova, Ph.D., Investigator Recognition Award (Biannual Award for Contribution to Hemo-
statsis), International Society on Thrombosis and Hemostasis (ISTH) meeting, Kyoto, Japan, July 22-29,
2011.

Neelakantan T. Vasudevan, Ph.D., Irvine H. Page Award for best publication (2010-2011), Molecular
Cardiology Fellow Seminar Series

Richard Page, Ph.D., Bernadine Healy Award for best presentation (2010-2011), Molecular Cardiology
Fellows Seminar Series

Bethany Kerr, Ph.D.: NIH Ruth L. Kirstein National Service Award (NCI); Hot Topic Lecturer at Cell Biol-
ogy of Megakaryocytes and Platelets Gordon Research Conference; International Society on Thrombosis
and Haemostasis New Investigator Travel Award; Baxter Healthcare Corporation Young Investigator
Award; Lerner Research Institute Retreat Best Poster

Xiaoxia Z. West: First place graduate poster at the 5th Cleveland State Interdisciplinary Research Con-
ference; Excellence in Angiogenesis and Vascular Biology Award, Angiogenesis Research Center,
Cleveland Clinic; Bumpus Award, semi-finalist, Cleveland Clinic.
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Phone: 216-445-0422
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Department News

Introducing Molecular Cardiology’s newest

members....

Daniel

Born: March 13,201 |

Menggui Huang

(Hoover-Plow lab)

Katherine Hope
Born: March 25, 2011

Julie Rennison, Ph.D.

Fond Farewell.....

Dr. Ted Magalev retired on July 31,
2011. We wish to thank him for his
years of service and wish him well.

After 40+ years of service, Dr. Subha
Sen retired on July 31, 2011. Our best
wishes to her for a happy retirement!

Tim Burke (Plow Lab)
moved to Colorado in

July. Tim will be get-

ting married sometime
next year. Good luck

and best wishes!!

(Van Wagoner Lab)

Zack
Born: April 27, 201 |
Yangqing Gong, Ph.D.
(Hoover-Plow Lab)

a

Samira Suha
Born: April 27,2011
Rajani Tendulkar

(Administrator)
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